The brown rat, Rattus norvegicus, is both a notorious pest and a 2 frequently used model in biomedical research. By analysing genome 3 sequences of 12 wild-caught brown rats from their ancestral range in 4 NE China, along with the sequence of a black rat, R. rattus, we in-5 vestigate the selective and demographic forces shaping variation in the 6 genome. We estimate that the recent effective population size (N e ) 7 of this species = 1.24 × 10 5 , based on silent site diversity. We com-8 pare patterns of diversity in these genomes with patterns in multi-9 ple genome sequences of the house mouse (Mus musculus castaneus), 10 which has a much larger N e . This reveals an important role for varia-11 tion in the strength of genetic drift in mammalian genome evolution.
in wild rats, and the peak value was lower, consistent with the larger N e 1 in mice. To quantify the difference, we first fitted exponential functions to 2 the decay of r 2 with physical distance: f (x) = (a − c) × exp(−x/b) + c. 3 For our purposes, characteristic length b is the biologically most important 4 parameter, as this is the distance over which the relevant information, r 2 − 5 c, decays by a factor 1/e (to ∼37% of its original value). Maximum value a is 6 the intercept and c is the offset, which has a theoretical minimum of 1/(n−1) 7 for a sample of n individuals (see supplementary text 2) and increased with 8 decreasing N e (Hill, 1981) . 9 We found that it was impossible, however, to obtain a good fit with this 10 kind of curve ( fig. 4C ). The structure of the residuals of the best fitting 11 curves (fig. S8AB) suggested that LD ( r 2 ) decays first faster, then slower 12 than exponential, which is a property of a stretched exponential g(
for the biological meaning of d. We obtained good fits to the data with this 15 formula (figs. 4D, S9, table S3A). The rat:mouse ratios of c − 1/(n − 1) were 16 all larger than 1, consistent with a larger N e in mouse. 17 We fitted all curves again with a fixed stretch exponent of d = 0.5 to allow 18 a more direct comparison of the characteristic length parameters b (figs. 4D, 19 S9, table S3B). This effectively exploits the fact that stretched exponentials 20 are notoriously hard to fit to our kind of data. By these means, we found 21 that LD decays 6-7 times faster in mouse than in rat (rat:mouse ratios of b: 22 7.14 exons; 6.31 CNEs "noOverlap"; 5.96 CNEs "strict"; 5.76 all SNPs).
23

Recent bottleneck in the rat population 24
The preceding analysis provides several lines of evidence for a recent pop- 14 S12). For more details, see supplementary text 3.
15
From this we conclude that the rat genomes contain a strong and robust 16 signal for a bottleneck between 10,000 and 50,000 YA. The actual bottleneck 17 may have been sharper than the PSMC traces show -and, if it has been 18 fairly short, also more severe -as simulations have shown that PSMC has 19 a tendency to smoothen sharp transitions (Li and Durbin, 2011) . can be made for the case of background selection (BGS) involving strongly 13 deleterious mutations (Nordborg et al., 1996) . Alternatively, if diversity re-this potential bias, we used three different routes for lifting over the original 1 hg18 coordinates to our rat rn5 reference: hg18 → hg19 → rn5; hg18 → 2 rn4 → rn5; and hg18 → mm9 → rn5. In case of conflicts, i.e., if different 3 liftOver routes placed the same element at different positions on rn5, we only 4 retained those that differed by no more than 25% in length from the original 5 hg18 element. If different liftOver routes resulted in partially overlapping 6 elements, we retained the one with length closest to the original ( fig. S15 ).
7
From this set of elements, we removed those segments of the elements that 8 overlapped with annotated exons (valid and invalid). This final set of CNEs 9 we call "noOverlap".
10
To test how sensitive our results are to the precise definition of CNEs, we 11 also created two slightly different sets of CNEs: "strict": removing all ele- 
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